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Notwithstanding the length of time that the Zeiigloclon has been 
known and the comparative al)undance, though u.siiall}^ in a more or 
less fragmentary condition, of its vertebrie and ribs in manv parts of 
the Gulf States, portions of its structure have remained somewhat 
pi-oblematicak This is particularlv true of its limbs, and it has been 
an open question whether or not even vestigal hind limbs were present. 

The fact that Zeuglodon bones are found in comparatively soft, 
'^uperticial deposits that have been deeply gullied by the action of 
water, to the consequent loss of the smaller bones, is largely respon- 
sible for this lack of information, though it may also be noted that 
little systematic search has been made for Zeuglodon bones. 

In 1804 Mr. Charles Schuchert, of the United States National Mu- 
seum, visited Alabama for the express purpose of obtaining remains 
of Zeuglodon and succeeded in securing parts of several animals, 
including 24 : consecutive vertebra? from the anterior portion of one 
individual running from the atlas to the third lumbar. This material 
which also comprised the scapula, humerus, radius, and ulna was 
briefly described^ and used as the basis for the restoration shown at 
the Atlanta Exposition in 1895. 

In 1896 ^Ir. Schuchert again visited Alabama and this time secured 
35 consecutive vertebra? of one individual, counting from the penulti- 
mate forward, the small rounded vertebra which terminates the verte- 
bral column of cetacea being apparently wanting. 

^ Harlan’s name of Basilosaiirus antedates Owen’s of Zeuglodon and slionld there- 
ore be used; Zeuglodon remains a good popular name and is thus employed in this 
paper. 

^The American Naturalist, August, 1895, pp. 745-746. 
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]\Ir, Scluichert iia.s kindly prepared the followino' l)rief account of 
hits two visit.s to Alabama, which shows the conditions under which 
remains of Zeuglodon occur: 

The wonderful .stories as to the almndanee of BastUomurus {—ZevgJ(Klon) hones in 
the Gulf States, iiarticnlarly in the region of Clarke County, Alabama, and the eom- 
plete absence of specimens in the United States National IMusenm led the writer to 
investigate their occurrence. In this he received the hearty sup])ort of the late T)r. 
G. Urowu Goode and Dr. George V. ^Merrill. The first trij) was made in November, 
1S94, and the second in Octfdx'r ami November, 1896. Large luirtions of three skele- 
tons were secured which, together, gave a nearly complete understanding of the 
osseous structure of BusUosftttruft. In addition other bones and invertebrate fos.sils 
were secured whicli will be mentioned beyond. 

In th(* i>ioneer days of southern Alabama settlers found most of the territory wooded, 
but here and there were found small treeless areas which they called “prairies.” 
These prairies in Choctaw County, Alabama, are unlike those of Illinois iu that they 
are always situated on more or less gullied land; in fact are miniature “bad lands.” 
They are usually a few acres iu extent, but in the region of Cocoa and between Isney 
and Fail are several miles in length. These c)pen places were the first to be culti- 
vated, and being of a marly nature were easily tille«l and more easily gullied by the 
rains. Many of these S]>ots are now “worn-out” plantations with no ])articular 
value other than grazing land. 

The collector of Bcmiosaurvs remains remembering the statement as to the abun- 
dance of these bones described in text-books and elsewhere, that stone walls are built 
of them, will be suri>rised to find their abundam-e for economic purposes i-estricted 
to an occasional large dorsal vertebra supporting the corner of a “corn-(Tib.” One 
rarely finds these bones around the habitations or fences, but badly weathered centra 
are often scattered over the “plantations.” 

The bones may occur isolated and scattered, in which case the majority are the 
centra of dorsal or caudal vertebra*, or more or less of a skeleton may l)e found iu 
])osition and undisturbed or in a confused interlocking heap. I^ndoubtedly the then 
sea bottom was not a soft one since the vertebra* have generally undergone consider- 
able disintegration, and occasionally there are marks of teeth, ami slight incrustation 
by worm tubes and oysters. Good skulls are rarely seen; in fact but one i.s known, 
collected l>y Dr. Albert Koch, near Fail, and now in a German museum. The na.'^al 
region is always ruined, and if a part is jiresent it is usually the thick back region. 
The teeth and ear bones or a ramus of a jaw are more apt to be present. Tin* ]»res- 
ervation of these animals in a normal marine <leposit may be accounted for in the 
comi>lete absence of regular Echinoids whi(*h as scavengers are known to grind with 
their jaws the bones for food. 

Associate«l with Baftilomiirus and about as common is the little (*eta(*ean J)on«Ion, 
occasionally vertebne of a large aquatic snake {nfrnsjfhrvuis Hclmcherti laicas), or the 
shell of the large fresh-water turtle {Jlailntnins yrluirlurii Hay). Vertebra* of lishes 
of three s}>e(*i(*s and an occasional spine or shark’s tooth are also met with. Lut tlie 
most abundant fossil in the region of Cr»coa are an irregular echinoid ( /M^oV/.s/cr), 
Terehrufitliud, and (X^irea fuJco Dali. Thes^e are the guiding fossils to tlu^ upper limit 
of the “Zeuglodon bed,” and but a single find of bones was made immediatelv above 
this zone. The lower limit of the “Zeuglodon bed” is marked by agreatalauidance 
of Pecten perjthmust ^lorton. 

The “Zeuglodon bed” in the region examiiuHl has a very limited thickness (never 
exceeding 10 feet and generally is restricted to about 5 feet), Imt aiipareiitly is of 
great geographical extent, since Bamlosaunti^ l)ones are reported from Florida to 
Arkansas. In Choctaw County the strata are buff to whitish marl, with some green 
glauconitic sand. Around the bones the marl is often indurated and hardened so 
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that tliey liave to l)e cliiHelcHl out. AVlhlt' tli(‘ associated invertelu'al(‘ fossils are 
numerous, ]>ut few others tlian ttiose mentioned can h(‘ j;athered, du(‘ to tin* incolier- 
ent, chalky nature of the test or its complet(‘ rem<)val hy water. 

Tlie follow! uiT generalized section shows the horizon in Choctaw County, Ala., for 
Jia.'<ilns<turus, 

OnieraViZf’d m'tkm of the ZeugUxlon l>ed {terminoIo(}if tJoit <f IT. II. DnlL) 

Oligoi'ime Vickslmrgian (Ked Bluff hwmation): 

Iron-stained, reddish marl, with a hanhuiecl hand about d fe(‘t thi<‘k near tlnu-en- 
ter. The characteristic fossils are ti.vbv'u rirk'shnnieiisis^ I^jfOKdi/hiK dnniosn,^^ 
and J*e'cten eoeounus. About 10 feet seen. 

Eocene Jacksonian (Zeuglodon be<ls): 

Soft yellowish-white maid abounding in small lime concretions and foraminifera. 
But one occurrence of JUmJosaiirw^ known here. Thickness, about 5 feet. 

Kchinoid bed. Invertebrates of a few' s])ccies common — Ifemla.ster, Terehratu- 
UnUj and OMrea faJco. The general horizon for Ha.sihmiarKs, Dorudoit, and 
other vertebrates immediately below the echinoids and throughout tlu‘ next 
zone. Thickness, 2 feet. 

Soft whitish marl abounding in Perten perpkniu.^, OMrea trujomdk^ and Pryozoa; 
also Cf/prna feiie.dralk, ^i uria ahtbaxient^ls, and Sc<d(( mneUhia. Thickm^ss, 7 
feet. 

Other Jacksonian horizons come here, followed by the, Claiboruian. 

Ill ►spite of the nuinber of vertelme present, these two series do not 
seem to (fliite eoiiiplete the verteliral eoliimii, whiidi apparently lacks 
one oi' two at the point of junction of the two series. The niimher so 
far known is 58, distrilmted as folloAVs: Cervicals 7, dorsals 18, liim])o- 
caiidals 88. 

Associated with the second series of bones were the two ossa iiinonii- 
iiata, one of whiih was found near tlu^ twentv-tirst vertebra countino* 
from the posterior end of the series, the othei' near the twenty-s(‘{‘ond, 
as well as a l>one considm’ed to ]>e the fimiur. 

As this skidtdoii had bmMi luit litth‘ washed alioiit after dejxisition, 
th(‘ chances or pi’obabilith's art' that tht‘ pt'lvis lielongs somewhere 
near these \an*tebra‘. 

N(‘ith(‘r of the bont's appears qnitt‘ completi', but thtuu' is some rt‘a- 
son to suppose that the abruptly ti uncated postei’ior end of the left 
os innominatum is natural, iind not, as the first glance suggests, the 
result of a fracture. This supposition is based on the fact that the 
straight ])osterior (nid is slightly roughened, as if it had been, as in so 
many animals, capped or tiM’minated liy a (‘artilaginous ('piphysis. 

Th(' pidvis of the eai’ed seals, ()iarit(Ja\ si'ems to throw the most light 
on th(‘ morphology of the pelvis (just as the skull of foj>ias was 

of the most siu'vice in restoring tin' cranium), and liy its aid wi' are 
abh' to sav that ilium, ischium, and judiis are all ]n*esent, although the 
ilium is almost aborted and the compoin'iit bones are fused in one. 

The pectineal process, which is large, arises from the ilium, and not 
the pubis, as is shown by the pelvis of a young fur seal. 

The obturator foramen is larg-e, and seems, in spite of the degenerate 
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('onditioii of tlio pelvis, to hiive beeij traversed by a large iliac* artery. 
It is a eurioiis fact that in the eared seals the aidery may either direeth^ 
traverse the pubis or simply ))ass through the anterioi* angle of the 
obturator foramen, or it may be at tii’st free and later on inclosed by 
bone. There is nothing to determine wh(‘ther the pelvic halves were 
attached to the vertebi’ie or lay fi*ee in the flesh, as in the Cetacea, but 
this last supposition seems the most probable. 

Th(‘ transverse processes of the twenty-second and twenty-third 
vertebne ditfer slightly from those preceding or succeeding tluan in 
])cing a little thicker, rougher, and slightly trihedral at their free 
extremities; l)ut, unfortunately for the possil)le deduction that the 
pelvis was directly attac*hed to either or both of these vertebra*, the 
roughening occurs on the su])erior face of the process. 

The acetabulum is of good width and depth, exceeding in size that of 
a male fur .seal, Calloi'hinas^ and nearly ecpialing that of a fully grown 
female sea lion, Kumetopias, 

There is an irregular, roughened depression, as if for a ligamentum 
teres, although it is a little dilheult to see the necessity for a ligament 
in so degenerate a pelvis as that under consideration. iNIoreover, the 
round ligament is absent (according to Owen) in the eared and earless 
seals, although both groups have large depressions in the acetabulum. 

Found near the nineteenth vertebra was a small, slender l>one sug- 
gesting a femur, and so considered. There is no articular surface at 
either end, one extremity, which is slightly weathered, having been 
apparentl}^ capped with cartilage, the other having lost a portion while 
being taken away from the matrix. Found near the twenty-second ver- 
tebra, however, was a rounded fragment of l)oneof the proper size and 
shape for a portion of the head of the femur, and if the broken j)art 
of the supposed femur were to be restored after this fragment, it would 
harmonize with the os, to which it is believed to have belonged. 

If the interpretation placed on this bone be correct, it will be seen 
that a large third trochanter is present. This, however, need not be 
considei-ed surprising, since, however distant the relationship may be 
between Zeuglodon and the seals, it is a relationship that seems to exist, 
and Scott and Wortman l)oth consider the seals to l)e descended from 
the pi'imitive carnivores, through the Creodonts. and these ai‘e char- 
acterized by the presence of a third trochanter on the femiii*. Also, 
while it may seem a little singular to find such a detinitely formed, 
though slender, femur present, if it and the pelvis were completely 
buried in the flesh, yet from the great bulk of the tail of Basilosaurm 
it appeal's probable that such was the case. 

It may be said that the last (> caudals present (the small terminal 
nodule seems to be lacking) are small, as if embedded in a fluke; that 
the tenth caudal from the end bears a distinct transverse process, and 
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tliiit the 1 ‘iiiukls incmise rapidly in knioth from th<‘ ninth forward, as 
is shown Ijy the following incasureinents: 

Antero-posterioi* lengtli of centruin of Hfth vertebra, inches; 
sixth vertebra, 3i inches; seventh vertebra, d inches; eighth vertebra, 
S inches; ninth vertebra, 10 inches; twelfth vert(d)i-a, 18 inches. 

The length of the left os innoininatinn, idlowing 5 inm. for th(‘ broken 
portion, is 2-15 iinii. from the anterior end of th(‘- ])ectineal jirocess to 
the posterioi* end of the ischium. The length of the femur is 1!M; miii. 

The material in the collections of the United States National Mu- 
seum enables us to add a little to the diagnosis of the Ijasihfsanrida^ 
and to ditferentiate the genera BasUoHaurns Doradon. Th(‘ familv 
may be thus characterized: Dentition, i. | c. { pm. | m. |^; imdsors 
caniniform, lower molaiTform teeth deepl}^ serrate on one or both 
edg(‘s; prernaxillaries and maxilhules elongate; cervicals with com- 
pressed centra, not aidcylosed, but so interlocked by processes as to be 
practical!}^ immovable; anterior ribs more or less expanded distally; 
scapula with a slendei* coracoidal and cdongate acromial process, both 
directed forward as in Cetacea; foreai-m movable on humerus; meta- 
carpals and phalanges elongate as in Otarlidae; pelvis and hind limb 
vestigial; femur with a third trochanter. 

l)<(siIosaurns. — Molariform teeth serrate on both edges, save last 
lower molar and first upper pre-molar; bodies of lumbo-caudals much 
elongated, with low neiu’al arch over center of centrum. 

Donalon. — ]\Iolariform teeth sen*ate on posterior edge only; bodies 
of lumbo-caudals short with high neural arch over anterior pai’t. 

In conclusion it may be said that the writei' ])clieves Ba>sdomurus 
left no SLiccessoi's, l)ut considei’s that like IL.sperornis among birds 
this highly modified form represents a side branch of the ccto-phocine 
tree. 



EXPLANATION OF PLATES 
Plate V. 

External asfjeet of right os innominatiiiii of Basilosaurns (rtoklofy reduced. 

Plate VI. 

Inttu’ual as])ect of left os innominatuin of 7>(/.s*//o.sa/^ra.s* erf aides, reduced. 

Plate VII. 

P()st(‘rior and anterior a.<j)ects of right femur of Basilosaarus nioidrs, reduced. 



